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Tributyltin (TBT) is one of the most toxic lipophilic pollutants produced by human
activities and distributed in the environment. The toxic effects of TBT have been
extensively documented in several types of cells, and the induction of apoptosis
may be the most important cellular events involved in the mechanism of those
toxicities, but the precise mechanisms underlying TBT-induced apoptosis are far
from fully elucidated. TBT-triggered DNA damage has been discovered in recent
years, but the subsequent damage detection and signaling processes have not
been previously investigated, and little is known about the overlap between DNA
damage-triggered signaling events and apoptosis simultaneously caused by TBT.
The present study showed that the human hepatoma G2 cells were exposed to 1-
4&micro;M TBT for 3 h caused severe DNA damage in a concentration-
dependent manner. Moreover, the mRNA expression levels of the key DNA
damage sensor genes involved in major DNA repair pathways, including the
replication factor C (RFC), proliferating cell nuclear antigen (PCNA) and poly
(ADP-ribose) polymerase-1 (PARP-1) were inhibited in a concentration-
dependent manner. We further demonstrated that TBT could induce apoptosis via
p53-mediated pathway, which was most likely activated by ataxia telangiectasia
mutated and rad-3 related (ATR), a kinase closely related to ataxia telangiectasia
mutated (ATM). The results also showed that PUMA, caspase-3, caspase-8,
caspase-9 were involved in this process. Taken together, we initially
demonstrated that the inhibition of DNA repair system might be more responsible
for TBT-induced genotoxic effects in cells. Then, the subsequently generating
DNA damage induced by TBT initiated an ATR-p53-mediated apoptosis.
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